e
S

B 2

¢

\

Y ",;'-;'-’ g f
"“ , _‘_ TS . o ,'v‘
% | £ CHA '%\ ~ W1 |
S 4 A 6 O N N2 4
E M BENG e
Energy Exascale |
: B b >

,_
~

Earth System Model

e

Modeling the Influence of Land Use and
Land Cover Change (LULCC)

Atul Jain
Shijie Shu & Xiaoming Xu
University of lllinois at Urbana-Champaign

Collaborators
Katherine Calvin, Xiaojuan Yang, Dan Ricciuto & Gautam Bisht

Acknowledgements Lo
DOE (No. DE-SC0016323)




Overall Objective of our E3SM Project

U Improve our understanding of the
dynamics and drivers of LULCC

I Improve our understanding of the impacts
of LULCC dynamics on the quantities and
pathways of land carbon and nitrogen fluxes



Motivation
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Project Accomplishments

A Improve the historical LULCC data (1850 -2015)

I Use satellite and socioeconomics and biophysical
driver data in combination with statistical and
machine learning algorithms.

I Global-Scale Spatial Dynamic Allocation Model
(SDAM)

A Study the impacts of LULCC on BGC and BGP
using ELM for the period 1850-2015

A Coupled GCAM model output for socio -economic
data and biophysical data with SDAM to make
projections of LULCC at 0.5 deg resolution over
the period 2016 -2100.

I RCP 6.0SSP4 and RCP 3.4SSP4




Project Accomplishments (cont.)

A lmplemented mosaic-based (patch)
approach in ELM to calculate soll
properties at a grid scale

A Identified issues with soil
decomposition rates used in ELM, but
not made any modifications in ELM



Improving the LULCC for historical
time (1850 -2015) and developing
future scenarios (2016 -2100)



LUC Drivers and Data at Global Scale - Mix of
top -down and bottom -up approaches
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down

Global
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Examples of India
Bottom -

Country up
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\ scale U Needs solid national to regional scale analyses
Bottom of drivers and data

-U y : :
P U Upscale the drivers and data from national
and regional scales to global scale using a model!
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Results
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Validation: How good are the reconstructed

I)
Maps: High resolution military
toposheets (circa 1950)

Ground truthing at
over 12000 locations
for year 1950



